A kinetic approach to defining the role of chemically modifiable residues at the active sites of enzymes.
Initial velocity studies can be used to define the function of chemically modifiable residues in the active site of a multisubstrate enzyme. Since the method relies on measuring biological activity, it has the advantage that it can be used with small amounts of relatively impure enzyme, but requires that modified enzyme molecules have some residual catalytic activity. The kinetic analysis of the modified enzyme can be carried out in the presence of some unmodified enzyme molecules. Consideration of examples of single- and multisubstrate enzymic reactions shows that interpretation of changes in apparent Km and apparent V values following chemical modification, in terms of effects on substrate binding or catalysis or both, requires a detailed knowledge of the kinetic reaction sequence. In the case of multisubstrate enzymes, it is necessary to ensure that, during the kinetic investigation, the concentrations of the non-varied substrates remain at near-saturating levels. For this reason, and because modification may induce changes in the rate-limiting step, a full kinetic analysis of the modified enzyme is advisable.